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mm<D&m tr^^/n m, 5 -a] w §&ymm#is&& j tti&'&m't 

5NAD (P) H**i/tf-l£mWM 

m&m 1 ] 5£ : 

[it 1 ] 




(55 tf*. 

R la^ R 2a' R 3~ R 5 1 ^ tlT % J: V^jj&7 

' R la* R 2a* R 3~ R 5 l ^ **l»*<T»tt*<DlB»#*)*Tf— WKUteoTfll 
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Tfj^attsfb^w ttsu js*t<z> (d ~ (10) : 



(1) R la ». *JR, OH, ffittr/l/^/K i*iitlfc#3~8©^*n7;i/* 
R 2a ^ ffiMT;i/^=3r^^;i//J?-;i/, <BJRT^/3^rS/ % AD>f>, 

3r;w #;i/3tf=^>;i/> #;b>K3^{gjf&7;i/3f;K -conhr 6 (R 6 :*m, 

m«i:L/T7KmS, An^>If, fS^y;^^ :7 s: 

R 3 2K^i. OH; 

R 5 tt, 
[ft 2] 
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(2) R la , R 2a &> Any>, cn, t;i/=¥;k t;i/^-;k t 

R 2 a fit7^^^ ; 

R 3 &, M$l£*lTV 1 iT : kJ:V 1 k7^ 7, 

(4) R la &, 7km> t;v=¥;k oh. o-r;i/^^ ;\n, 7^ a — h 

n ; 
R 2 a 




< ; 

R 3 > R 5 &, 7km. r;i/=¥;w r;i/>^-;b, 7U-;k /^n, o 
h, >\^n-tM* u;w 

(5) R la fciu ?Kf^ t;i/^t;k r;i/a^>>, oh, ad, no 2 , nh 2 
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(«&) T;b^-;i/, (SSI) yu-;b, mm ^nvjtrvjb 

, T;i/n3f £/NRR, N0 2 , OH, NH 2> ^D7'J-;b; 

r 3 , r 4 &, 7jc^, t;i/^;k tu-;k s/#ny;i/*/i/, oh, ;\n, 
R 5 tt. r;i/3r;i/, i/^nTW, yy-;i/, mm ^iru 

iM?u;v, An, oh, mm ^nru-M 

(6) R 2a «:, SSIT-fe^;i/^fe«/\^nmT*gilstifeigmT;b^i/>* 

(7) R la , R 2a &, An^f>, (MSI) r;i/^r;i/, (ggi) r;i/ 

(8) R la -&, t;v=3p;k i/^D7W, r;bn^t/, (r;i/^;i/ 

) T^y, TU-;K ^D7U-J1/ ; 

r 3 &, esi$tLTv>T : fe«fcv>r^ mnznx^Tib&^yfrzi**/ ; 
r 5 «, ry-M 

(9) R la «, UmSH btAM^S/, ii7^3^ri/jiJ^^i/, fcJ: 
R 2 a ii, 7fcf£ ; 

R 3 &, 7i-;^;i/3K-^7^;t'$ot, my ^-)vmtmMZftT^T% 
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# 



(10) (2, 5-P*?)V\*5\ru [1, 5-a] tfU^^>-7->f;i/) 
(33T% (1) ~ (10) KiBI££*lSftl»<Z>e>*), ^^tlTVN^V^a 




(5£#> 
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;K g^§tiTV>T : foJ:VNi/^ U7)V3r)l4&ffl.T)\ytr— ;K g^l$tlTV>T : fe J: 

(fib, 5$: 
[ft 5] 



x~;b;R 3 ' Kn^i/ ; R 4 ' Wi*fd«r;v^i/;R 
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testis, m^3izmm<Dtt>&®. ^nK?^, -eosaiaih^sti 

£3 &&l£4icflB4ta><ffr&4fr, WnK7'^, *©«IIJbfi : #3*i$Sft, * 

[I#K9] R^**; R 2 #*&3*iTV^TfcJ:V*:7x:=./l/; Rg# 
** ; R 4 ##5R ; R 5 #*SI3ftT^T% iV^x—^'Tf&.B, »#^3 £fc 
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;uy ^ A 7air.;i/<£gtT;i/^;v^^-, 7i-;i/#i7;^-M 

/t*e>f/i/, t^a i/^n7^^it7;^;i/t^i/, ^fcttAf D7U-;v 

o 

D (P) H^^S/^—tfHWtt. 
[»*3U 7] A : 
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*Jl> ; 
J) 
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NAD (P) H***s#~Hm.WMo 

[0 0 0 1] 

n [l, 5 -a] tf y i* *?>mm#&&&M®LftlSibT*K.*ti-&'&mir&NAD 

(P) H;**f #-i£ffl«t.IfC|»ir<5o 
[0 0 0 2] 

ft$&^it&mm^<Dft&mmfflmm&<D&®Lnmm (Reactive o 

xygen species; ROS) i&mALf=.ffimmzttl,$itfiffiWmzM 
(Babior, B. M. , N. Engl. J. Med. , 298 

, 659-668, 721-725, 1978), ^m^nmmmmzitmmw. 

mmizm< £m?lbnT^2> (Weiss, S. J. , N. Engl. J. Me 
d. , 320, 365-376, 1 9 8 9) „ 0^3^iC J: & R O S tf)£M&jlf£ 
^^NAD (P) H oxidase"efti:m (Hallett, M. B 
. £>, Immunology Today, 1 6, 2 6 4 -2 6 8, 1 9 9 5) 
, £F#3^NAD (P)H oxidas e <0|£$tt&£1£&Art>tg3tMt&& 

4»*^w#^«^m^w»»*%«» , r«"Brffitt^ift3^Tv%fe (s c hmi 

d — Schonbein, G. W. £>, Physiology and pat 
hology of leukocyte adherence, New Yo 
rk, Oxford University Press, 1 9 9 5) „ 
[0 0 0 3] 

NADPH%U<ttNADH$C«c#l^-A-t^i/K7-t> (0 2 ") <D 

mmummt^nmm^mm^nx^tc (Gr i end 1 ing, k. k. e>. 
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* 



Ci r c. Res. 



8 6, 494-501, 2 0 0 0) „ 



tp#NAD (P)H oxidase hU&mVWIZt^X. bftTV^fc. ftftK 
iifcotfWAD (P) H oxidase®Ii»T^5gp91-p 
h o x<DT4\/V4J*<D&&&tfi&« £9 JH#T*«:N o x 1 

^e.Nox5it 5@^<z)N o xii^^^^^-if^tt^^-r-sr-r v-tM a 

tbtDuox (d u a 1 _ox.i d a s e) *^3*lT£*j, N o x-D u 

m^&&Z$mB<Dftmcm&?Z^m'&ftBmznX^Z> (Lambeth, J 
. D. , Curr. Opin. Hematol. , 9, 11-17, 2002) 



[0 0 0 4] 

Jilf¥il»> ifMBONAD (P)H oxidas e&T V3f;T 

f>e/>n (An g 1 1) rjii£(Dmmmw^)^y. h*>f>, hn>tf 

>, pdgf, >f>xuv, ML*, WBSJfe&fc 

V h^JlXltN AD (P) H oxidase $:^lfcif it^O 2 ~14 
®iVAl^0tt&n. NAD (P) H o x i d a s e <D|ffl#fC «i: o Ti&JEcO±# 
^«I^JStl<5* : ^^StlTV^S (Chen, X. £>, Hypertensio 

n, 3 8, 6 0 6- 6 1 1, 2 0 0 1 ;Rey, F. E. S>, Circ. Res 
. , 89, 408-414, 2 0 0 1) „ NAD (P) H oxi 

d a s e^jfiL£E88«ftCM^i-<5ir«tt&miftbTV>S. 
[0 0 0 5] 

OS#38£MKfill&«HHJ&*fcbTV*S. NAD (P) H oxidase 
0»MComp one nt s®-op4 7 p h o x J y 9 T V h 
=3 l/X^D-;i/^WfC j;Si&^fb^»WJ$tl-5*^^3^TVNS (S t 
okes, K. Y. S>, Circ. Res., 88, 499-505, 2001 
; Barry-Lane, P. A. £>, J. Clin. Invest., 108 
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1513-152 2, 2001), R O S ItrtJl- >^^IC^ D£§t£P'3$I 

tttNAD (P) H ox i d a s e^H^fSrt^itS^t^S (S 
hi, Y. Arterioscler. Thromb. Vase. Biol 
., 2 1, 739-745, 2 0 0 1 ; Szocs, K. £>, Arterios 
cler. Thromb. Vase. Biol. , 22, 21-27, 2002 
) „ i&lfl&&C omp o n e n t s CO— O p 2 2 p h o x tf)C 24 2 T» 

fe^^MlCJ:<5NAD (P) H o x i d a s e ©JSttffiTtfSSttJR&Slfc^ 
©4®T£^BI^&*%#gf2nTV>£ (Inoue, N. Circulat 
ion, 9 7, 1 3 5- 1 3 7, 1 9 9 8 ;Cai, H. Eur. J. CI 

in. Invest., 29, 744-748, 1 9 9 9 ; Ca h i 1-1 y, C 
. £>, Circ. Res., 86, 3 9 1- 395, 2 0 0 0), Zltl £ <Z>#© 
l±, NAD (P) H o x i d a s e ##j|fo£<ft 13 «fc T$mMmmB<Dftffi&mK 
gg^ f S Brtgffi b T V^ £ , 
[0 0 0 6] 

r o s ttttjR*-&tt&® jc % s «rigtt^fi^i $ n r v> § . ni 

P) H o x i d s e ^IfcM^ h l/^^/tlt5i^^3*lt^5 ( 
Inoguchi, T. Diabetes, 49, 1939-1945, 2 

* 

000;Hink, U. £>, Circ. Res. , 88, E14-E22, 20 

01;Wautier,M. 6>, Am. J. Physiol. , 280, E68 

5-E 6 9 4, 2 0 0 1) a mBm^^^y b'VfDmmMm^SB^XNAD ( 

p) h o x i d a s em&<D±&£mmM&ft&mM<nmwtfmm?& : &*)m 

^£*lTV^ (Ellis, E. A. Free Radio. Biol. M 

ed. , 2 4, 111-12 0, 199 8), 
[0 0 0 7] 

(Hart 1, R. £>, J. Cereb. Blood Flow Metab. 
, 1 6, 1 1 0 8- 1 1 1 9, 1 9 9 6) . ^NAD (P) H oxida 
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alder, C._E. £>, Stroke, 28. 2252-2258, 1997 
) o ^Jfil, ifcsK, 0 - Amy 1 o i d^©$iM&Mi c r o g 1 i all 

©NAD (P) H oxidase %mxni&mMm&*9&mir Z>*i 

fg'&^fB^ftTV^ (Sp ranger, M. £>, J. Cereb. Bloo 
d Flow Me tab., 18. 674-678, 1998;Vianca 
, V. D. J. Biol. Chem. , 2 7 4, 1 5 4 9 3 - 1 5 4 9 9, 
1 9 9 9 ;Green, S. P. £>, J. Cereb. Blood Flow 
Metab. , 21, 374-384, 2001) „ dtl ^ffl^liNAD (P 
) H oxidase tfM*#*Wmm>&mBizm$-'? Z> ^tgffifc^BgbTVNS 

[0 0 0 8] 

NAD (P) H o x i d a s e &C£ o Tjg££;ft£ R O S telMMffiifc <fc 

itmm^tm^^ztti^m^om^t^mm^mm^thx^^, (Amoi 

d, R. S. £>, Proc. Natl. Acad. Sci. USA, 98, 55 
50-5555, 2 0 0 1 jArbiser, J. L. g>, Proc. Natl 
. Acad. Sci. USA, 9 9, 7 1 5- 7 2 0, 2 0 0 2) , 
[0 0 0 9] 

±mvfc&>ftiztgm. nwmmm. nummm ttiMt^NAD (p> h 
ox i d a s e^ffi^#^$tiTfeu, mmmmtiCDm^mu znx v^„ 

[0 0 10] 

-tsa<z>iaticNAD (p) h o x i d a s e«j£<, mmmm. mmm 
mm. m&LimB, nmrnmiB, mmmmw. mm*. &tm®i 

mB J $>m^C>ft&mmizm&-tZ>. NAD (P) H oxidas eG&W&UCj: 
[0011] 

tf^ya Ci, 5 -a] \*v§*?yltfc&m* £TF<Z> 
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[0 0 12] 

5-11257 11*, UTVltHtWZMTF-tZ : 
[0 0 13] 



[ft 8 3 




-3T% R : : *5R, OH ; 

R 2 : flStty/i/a^fc/i/aKri/i/, ffi«r/i/3*s/, ad^s/, ffitty;i/ 
-conhr 6 (r 6 ^ny^M-^s^^sciiKoafes^x— ^ 

R 3 OH, mmTfr*)V%i}£ 

R 4 :7km. i&m7)V*rJl, &m.7JVU £©ft-£%l*, T> \?UJf 

>ftmftm<z>mw*m.WL. m&nLTit. m&mm*. &&<d&^ hism© 

[0 0 14] 

woo o/5 9 9 o 8 it, PXTnik&mitMm-t&o 

[0 0 15] 
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[ft 9] 




3^t% r 3 : yu-;w mm AfQ7;i/-;i/ 

R 4 , R 5 :^K^> An^x cn, t;i^;w r;i/>r— ;k t;i/=¥-;k 

[0 0 16] 

#H9¥ 10-101672 te, &T<ZMt1^£iii^t-£ 0 

[0017]. 
UK 10] 




NRR' 
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[0 0 18] 
[0 0 19] 

[fbii] 



R x :*^> iSMr;i/=3p;K femrfrtr-ji. ii7M-^ -fsmr 

X, Y, Z : N, CR 3 T?&3„ rCD-fb^tt, 7>i?tf>J/> I Iltll? 
[0 0 2 0] 

EP 03 2 8 7 0 0Allt J^T^fb^&^fSo 
[0 0 2 1] 
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[0 0 2 2] 

WO 00/53605(1 «T®ft^?:P^t5o 

[0 0 2 3] 
CflS l 3] 




X : CH, N 

r x , r 3 : 7jc^, t;i/^;i^> tjit— ;k T)i*r— ;k tu-;k ao, oh 
R 5 : 7km. r;i/=^;i/, oh, o-r;i/^;w An, y^y, -hntfes, z: 
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[0 0 2 4] 



WO9 8/5 4 0 9 3lt «T©^^i^t§. 
[0 0 2 5] 



[ft 1 4 ] 




^tu-v-j v ad, oh, atdtu-;i/; 

r 2 , r 3 t;i/^;k tu-;k i/^D7;i/^i/, oh, ;\n, ykj 

~;k (fi&) r;i/^r.;i/, (g^) 7'J-;K (*«|) Afn^i"j^ y 

;i/3^i/NRR, N0 2 , OH, NH 2 , AfnT'J-;!/; 

R 5 : ?Kj^, y;i^=¥;^, y^n**/, oh, ad, no 2 , nh 2 t*^5. r<z> 

[0 0 2 6] 

mm^4 - 2 7 0 2 8 5 «, ^T^^^&^t^o 
[0 0 2 7] 
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[ft 1 5 ] 




[0 0 2 8] 

WO0 0/4 4 7 54S, #T©ft1»£li§*V<r £ 0 

[0 0 2 9] 
[ft 1 6] 



X:N, CR 4 t^. 3<3Dft^%tt, fllJKf^&ftltlf So Sltlttt, IE 
[0 0 3 0] 




NRsRe 
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#g|2 0 0 0-3 8 3 5 0lt JS*T©ft-£# & gijoVf 5 „ 



[0 0 3 1] 




* wTf, E : N, CR g (R g :*^, T;i/=¥;K /\n>?f>, J/7;, tFD^ 



[0 0 3 3] 

W9- 1 6 9 7 6 2H &>T<D{b&W*M^Z> a 
[0 0 3 4] 



J:NR 2 R 3 , OR 1Q 

G : C, Nt'^S, AiOAfDi^lT, 



[0 0 3 2] 
lit 1 8 ] 
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^rtf," R 5 : WRY ton**/* ^ (gift) UfrA^n, 

[0 0 3 5] 

Khim. -Farm. Zh (1995), 29 (4), 3 7- 3 8S, (2 

, 5-^f;nf5^/n [l, 5 -a] — f;i/) 

[0 0 3 6] 

#M$&$r«, nad (p) H#*$/4r--t?&ffl#-r*£4?&g»fc > t5 0 #m 

[0 0 3 7] 

mm & mvk-t z>t~&> o^m 

VXVCDX^VU [1, 5-a] try ^y>«##fiJ:tJP>WRflc*«, 
lWf|*f<DNAD (P) Ht^ri'^-fI§^SttS3t|:I{iSbfe 0 NA 
D (P) Htf^>#-if£Pl§t-SCl£K:<ky?S , f£^fPI (ROS, X~^ 0 ~^-^ 
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# 



micm^<mm, m»m&&#& mmmfa mmmmrn, m 

mifc&mB, nmm^mm, mmmmm,. mrn^t, &&&mB$>m 

[0 0 3 8] 
[0 0 3 9] 

(an. ) 5ft: 

[0 0 4 0] 
[ft2 0] 



R l a* R 2a' R 3~ R 5 1 ^ *** AD^>, MIS 4iT V*T *> J: V%ffi»y 




5 
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* R la^ R 2a^ R 3~ R 5 { ^ *<T»"?*tff*©JH»-&*)* ,, e— UKUSfc^Tflt 



(1) R la HU OH,' fiS7;i/dr;K tfHRft^ 3 ~ 8 CE>^? □ TJl*r 

a;i/^=¥>>;k i/ffisy;^^ - c o n h r 6 (r 6 :tK^ 

> /0!/-f;i/S, ^n^>i?§ftsri:o$,siSii7;i/^; >f 

R 3 l±, 7km, OH; 

R 4 «* ©ifcy/i/^M {St7;i/3^fi/fit7;i/^;K Aoy>it7;i/ 



7?^£*is-ffciir% (-fib. j^t© (i) 



(1 o) 



R 5 i*. 



[0 04 1] 
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(2) R la , R 2a 1 ^ aq^>, cn, t/i/*;k r;v;r-;w r 

> y^/i/*/!/?*—/!/, y^y, T;i/^;^r^7. («&) 7xi^; 
R 3 &, (g&) TU-;w (Mil) Afnyj-;K 

(3) R la &> 7K^, («m) <gmr;i/=¥;K i/?nrw, 5=-x-;k 

71)^ ii7;i/^-;K (SSI) 

R 3 tt, nm^x^x^^r ^ 

X* fruits®. 

(4) R la W\ ftm, t;i/^;k oh, o-y;i,3f;w An, y^;, - h 

n ; 

[0 0 4 2] 
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< ; 

r 3> R 5 te> T^/^r^ r;i/^r— ;k r;i/=¥— ;k tu-;k An, o 
h, /\^n-9-^r^ 

(5) R la «u r;i>3f;K y/i/a^s/, oh, ad, no 2 , nh 2 

, 7;bnapi/NRR, N0 2 , OH, NH 2 , (SSI) ^fn7'J-^; 

r 3 , r 4 &, 7jc^, t;i^;k tu-;k s/^nr;v^;K oh, ad, 
-hn; 

r 5 &, r^*^, */?utji*ji. tu-;k (SSI) 'vrn 

•fr-f^U/W AD, OH, (fii) AfD7V-^, 

"e&£fti», 
-es>sft^, 

(7) R la , R 2a tt, *J5t, Any>, r^^M (Sfft) r;i> 
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>t-;k mm) tu-;k mm) t^ji**. mm) ^umm, -miz 

(8) R la «, ^?nm;i/, r^n^s^ (tjv*cj\, 

) y^y, tu-;k ^nru-ii/ ; 

R 2a ^ y^m. t;i/^p;k ad^:/, vr ) . tFn^, r;vn^>> ; 
r 5 i*. tu-;k 

R 4 fc<fctfR 5 &, 

(10) (2, 5-^^^;i/tf^VD [1, 5 -a] fcTU ^ 7 ->f 

[0 0 4 3] 

(^|2. ) R a 33J:t£R £ a ©V^tlifr— *3?#*zJC3?t'T?3&.y » fl&^jWK&S 

[0 0 4 4] 

) 

[0 0 4 5] 
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R 5 



;i/x;p^~;i/> U^nx^x^^^^urv -;H6tty/i/*/i/, •HS.nt 

R j fej:^>*R 2 ttg|^NM J ?■il-3t{C^oTg^^tl , rv^T ; fo«^:V^/\x^^$: 
T%J:V>y^y ; 

<fcv^>#ny;i/=*M£&fcy;i/3f;K tfg|S*iTV\T%J:VNy y -;«7;i/^r- 

;i/> gm£ftrv^%<j:v^>?ay;i/^;W£^y;t/>!r-;K MlsfiT^T*)* 
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T^^ti<5> SSI (cG4Ra>ft^4lf 
Of&U 

[0 0 4 6] 
[f2 4] 




R 3 ' ttzMKSsfettfc Kn=*>> ; R 4 * tt#**fcttffitty/i/*/i/; R 

[0 0 4 7] 
(«|4. ) * : 
[0 0 4 8] 
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[0 0 4 9] 

(3CB5. ) R 1 ^m ; R 2 *Wil^tiTVM:=feJ:^TU ~;i/T^S> SS 
[0 0 5 0] 

[0 0 5 1] 

(SB 7. ) R 4 #*iSt-e&S> #S 3 3^ tt 4 WnK 

[0 0 5 2] 

(SB 8. ) R 5 #g^£;ftTV^%£VN7y--;i/T*&.5, «B3*fett4Kl 
[0 0 5 3] 
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[0 0 5 4 ] 
[0 0 5 5] 

(Sill. ) R 2 ^@m$tlTV%T% <feVN/\^n^S^3in;i/T*&S, 
[0 0 5 6] 

(^B12. ) R 2 ^tt^|^tLTV^T : foi:V^fcf^^^n;l/7in;^T*S>^, 3® 
[0 0 5 7] 

O^g 13. ) r 5 <Dmm^nx^x^)^^y x-;HcfeW5fii^ ad 

[0 0 5 8] 
[0 0 5 9] 

(3^15. ) mU 1~ 1 3<D^1*;ftanciB^©ftl|-#£^ti-£NAD (P 
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[0 0 6 0] 

(SHI 6. 3©^^frC|B«©ft^& ! fe-£#'*£, MB* 

[0 0 6 1] 

7. ) 5$: 
[0 0 6 2] 



. S^SftTv^fc J^{£iSRy;i^;v;*;i/jfc— ;k figl^tiTv^*) J^y y - 



Mb 2 6 ] 
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CHO, gm$*lTVNT%0:V\r^ A * fcttfi&S tlTV^T% J: VW ^ 



jfefnWS:**^*, NAD (P) H^^r^^-ifPl^Jo 
[0 0 6 3] 

[0 0 6 4] 

tt, iic^*/«:i±^^<z)c l ^e>c 2 or;i/^;bSr^-tSo 
\ o:^;i/> n-^ntf;K i-^nfcT;K n->^;K s-^;w i-^ju 
, t—7&M n-Ky^jv, i -x^-;i/^nif;K 2-*^/b:/^/K 3-* 

2, 2-^f;^n^, n-/\dri/;K 2 
3 -^^jvKy^ji, 4-^^;i//^>^;k n-/\^/i/, 2 ^;i//\df 
> 3 -*^/w\s*S//b, 4 -^^;v/\^ri/;i/, 5 n-/\^ 
;k n n - 7 —;v, n-^i/jv, r h^ti Kn^7-;K n - 

5//I/, n-h'Jfi/^, n-fh5f^, n-X>^f^, n -A^ffJ/ 

[0 0 6 5] 
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n, -hay, *)\sijzfh, gt&£*iTv%T% J;v\— gg|^;*\ etftStiTv^T 

TV^fciV^gglX^/iNx;!^ J*;!/*, «#|S*lTVxT%J:V^ia3Bl*fett^«| 
$I®llB*k£jtfHfc*X& gmStlTV^fcJ^yy-JK g#!3 *IT V>T =fe A V* 

[0 0 6 6] 

— 10, 0£L<tel~8. <fcy#£b<fcU~6T?&.g>3££v>e>. 
[0 0 6 7] 

rgg|£*iTVM:% J:v>y;i/3f;i/j c^£T;t/^;i/S#tf)*i?i&gm , r§« 

«ias©»tti*~5«, #*u<ttiffl~3ffin*&«6. gm»©&g^#{cps^ 

[0 0 6 8] 

2^e>ci 2r;v^r-;i/$:^t5„ r*x Bffg^glCBrigj&M 
££^i-£::£#T^ *ti&©nfi|t#K:fetf«IB*tt (E) ieg£fc& (z) 
SBgfcifcy e>&#, #9;U;iU i^~;k tu;k >fy^a^-^ i->^n^-;b 
„ 2 i -^n^-;K i-^~;i/, 2-^~;w 3 -:/-r— ;k 

2 -x^;i/- l -^-r— ;k 3 2 -^fr— ;k i-^>^~;i/, 2- 

1 -/\dpi2^;K 2 -s\3r±—Jl, 3-^\^-fen;K 4->\3fiZ— ;K 5-/\=Sf 
•fe— ;k l -s\79-~Ji. tf^—M l-^is— ;k l-^h 

^-^•fe— ;K l #-riz— ;i/> 9 -^-^^r^-fe— ;K 1 -x-f =riz~;i/, 3 
, 7, 11, 1 5 -7- h^^^;v- 1 -^-9-^12— ;^Sr^^"r £. «F* b< 
ttC2A>f>C8 y ;i,/r - 0 $ £ ic#£ b<l±C2^6>C6 y ;i/>>r 
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;i/-2-^^;i/aw£bv^ re^n-cv^^iv^ mm 

[0 0 6 9] 
[0.0 7 0] 

(^nyt/i/^r/i/) > 2-:/^^;k 2 -Ky^y- 4 --f-;i/^o^fS[2 fcv% 
C2^&C8 T^-^tfW £>*l£o $ 6> IC#* b < ttC 2 fr£ C 6 y;b*n 

[0 0 7 1] 

bv>0kJu fcKn^J/, ©$fcT;i/33f^ ^,WC7 ^^T—)^^ 

[0 0 7 2] 

m^^x^x%^\^^i/ij)v^ymm^bm^^ri/jvm^m^fhn^ B 

R 6 C (O) R ? OC (O) - 
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# 



[0 0 7 3] 

R 6 > fcitfR 7 x^n^> mm^tiX^X^^^m^mm^tclt^u 

mm K&ttz mitTkmmi tint ^^«i:bTttic^*fc 



[0 0 7 4] 

if y -f ;i/^^)^i5ti &v>l 6©T;i/^7>r;K 'OvM'/k 2, 4-^tiKn 

2, 4-ytKn^ri/-3- ( 3 2 -:/5=- 

[0 0 7 5] 
[0 0 7 6] 

> i/-r /i>g© if > & mm -t & mmm & * zfum&u tvxit, m. « 

> 2 3 -> *fe»4 -7/i/*n ; 2 3 - % *fc«4 -?nn ; 2 3 
-> £fc&4-^n^; 2-, 3-, *fett4-a-K; 2-. 3-, *fcfc4 
-*5^I/;2, 3-, 2, 4-, Sfc&2, 5 -2?**/!/ ; 2 , 6-. 3, 4- 
, 3l£:t±3, 5 ; 2, 3, 4-, 2, 3, 5-, 2, 3, 6-, 2, 
4, 5-. 2, 4, 6-, ££&3, 4, 5 - h U * ; 2 3-, 
4-x^;v;2-, 3-, *fctt4 -^n tf;v ; 2 3- % £fc&4-MJ:7 
;i/^-n^^;i/ ; 2 3-, *fc&4 h^*/ ; 2, 3-, 2, 4-, 2, 5 
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2, 6-, 3, 4-, £ fete 3, 1**5/; 2, 3, 4-, 2, 3, 

5-. 2, 3, 6-, 2, 4, 5-. 2, 4, 6-. 2;£:&3, 4, 5 - hU ^ 
]>**/; 2-, 3-, *fe|j;4-lN^S/;2-, 3-. *fei*4-^naK*S/ 
; 2-, 3-. *feli4-h'J7Mn^h^^; 2-, 3-, *fe«4-5/T 
y ;2-, 3-, *fett4-n^n ; 3&e»tfK:r*i&cD«iftSfeJ;tJPasiffi*<Z) 

[0 0 7 7] 

r h U SiftS/ U ;i/J tt, 2/ U /I/ (- S i H 3 ) <D 3 ffl<03fc3R#SSI3 tlT 

$/ y una, t -^^/^^at-^/S/y-n/feir^w&tis. 

[0 0 7 8] 

. m.m&&fc\z&mR<Dmmtem<tykmm (y;i/*;w t;u^-;k t;i/*-;i/ 

[0 0 7 9] 

[0 0 8 0] 
[0 0 8 1] 

*h*S/, xh*5/> ^nuK^rt/, -fy^njK^S/, :/h**A 
h*is, **zfV*l/. t-zfh*ci/. s<>h*Z/. <i V *y b^ct/^commm. 



3 6 
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[0 0 8 2] 

^-l-^n^ji/t*^ l 2 --fr— s- 

y^-;!/^-^^/, 2 1 --fr— )Vtf*ri/ % 3 2-7t—)1 

[0 0 8 3] 
R s O- 

[0 0 8 4] 

R g C (O) O-, R 10 OC (O) O- 

[0 0 8 5] 

**'<y?-)\,lj)\si$—)\/it3ri/. t -*<y ^i/jijjji 

3tf - ;i/ # dp */ 4g <z> MSSt 2 & V % b 7 tf) r ; b *r iJ )l # — )V * ^> # # If 5 0 



3 7 



ffiSEW 2003-3038970 




#2002—121519 



[0 0 8 6] 
R n R 12 NC ( = 0) - 

; ifcttl^ 1 feJ:UPR 1 2 «g^ifC^£~litC£oTg2&2*lTV^ : fe 

-^ffijRr^/i/rt/i/^^f/K n, N-^fgsf&y;i/^;v#;w^>f;w n- 

, [0 0 8 7] • 

>f;t^ n- t -^^i/^wt^ ;k n- i -^jvzfn tf/i/fc/i/A^-f ji. 
n - /\ * jv a^e -f & ti -5 . 

[0 0 8 8] 



ffifE4# 2003-3038970 



^ #2 002-121519 



N-x^;i/#;w^>f N-^;i/-N-^n t?;i/# ^wi^-f ;w N-y^;v 
-n — f y^ntivi/*;^^^ ;k n, N-i;^;b^;bA^^;i/. N-x^;b 

tf;i/-N-n-^n tf;i/^;i/7t^e^;i/, N--f y^ntf ;i/-N-^5=-;i/^;i/A^e 

[0 0 8 9] 

/WX^M N-t Kn^i/-N-if M;w^>f^ N- Kn dp S/-N- 
^e-Y ;k N-t Fn^ri/-N - s e c -^f ;i/^;w\ ,; e>f ^, n-hkd^^- 

[0 0 9 0] 

_h«a<^> rN-&mTj\s^*i/-N-&mTjv3rjvjj)iA^:'{ tint -e 

— N — J*?-)]/?} Jl/A^E-f h3f Sz-N-x^;!/*;!//'?^ N-*f> 

n- t -^;v^;vA^-r;i/, n-* h^t/-N-^>^;i/^;i/A^>f;b % n- 
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[0 0 9 l ] 

rN-fi7x^*;i/;t=E>f;i/j L^&ftmt. LTfcJu 
(4-^fjb7xn;i/) ^wl^E^K (4 -x^;i^:cn;i,) */i//t^>f /b, 
(4 -t: Fn^pt/7ain;i/) #;wt^;K (4 b ^wi^ 
-OK (2, 3 Fn^pi/7x^) jtjjux^j (2, 3-^hdpS/7 
*/wt*e>f/b, (2, 4 -^b Ka^ri/7xr;i/) ^j;wt^-f;K (2 
, 4 h**/7ai-;]/) #/wi=e>f/K (2, 6-i?tKn^r^7x-;i/) * 

/l/^^f/l/, (2, 6 -* hdpj/7x-;i/) #/l/7^>f (2, 4, 6-hU 

n Kndpi/7x- A/) jjjiA^j /k (2, 4, h^p>>7x-;i/) ^ 

;t/r<^;K (2, 4 h^p*/- 6 -n Kn^pi/7x-;v) XJVAffji^ 
(2, 6-^f^i/-4-tKn^i/7x-;i/) A^=e^;k (4, 
t: Kn^rt'- 2 h^ri/7a:-;i/) #/b/t*e>f;i/, (2, 6 -yn Kn.dpS/- 
4-*h*ri/?3i-)l) (2, 3, 4-h'J^h^fi/7x-;i/) 

mrurt^fr. (2, 3 hdpi/-4 -t: Kn^i/7x~;i/) #;ws=e>f ;i/ 

„ (2, 4 h^ri/- 3 -fc Fn^>>7ain;V) #;Wt^-f;K (2, 3- 

Kn3fS/-4 ^wi^^ow (3, 4-p*h*ciy- 
2 -n Fnaf^7x-;b) #;w^>f;i/, (2, 4 -s; t Kn=*$/- 3 h=3p 

J/7i-^) #;W^-f;K (2, 4 h^ri/- 6 

/t*e>f/i/, (2, 6-*?* h^$/-4 -^f;i/7x-^) #;w^>f 

[0 0 9 2] 
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[0 0 9 3] 

m-r*$>2>i)\ ^w^a x^t^;, -fuyzfry^j* jv? 
afcf;i/y^;. -f^jvr^J. jvzf'f'frT^ J. sec-^r^;, t- 

^f;i/75A ^>^;i/T^^. -<y^>f;i/7^ ^, /\3f £/;VT ^ y ^<Z>l*ciSi 
[0 0 9 4] 

— T*&U> -e(D^(3D^m«2^VNb 2 ot^s'^i6t7;^;vT^ y, w*. 
y^y, ^;i/^^;vr^^, ^fMf;v75;, >fy^f^f^7^;> 

[0 0 9 5] 

t _ : / f ^;i / ^-^7^;> ^>^*^3}?-;v75;, >fv^>f;^;i/)K 
x;i/y ^ y^©^f?t$fc2 &v\b 7©T;i/=¥;i/^;i/^-;i/T^ £>*i&o 

[0 0 9 6] 

r>f^yj CR X g-NH-CRi 4 l*fcttCR 1 5 =NH*fcVUN 

, rr-C Ri 3 ~Ri ItfIB > rr^;vdp;vj , rr 

[0 0 9 7] 

tKn^i/> 7;v3^fS/, rr;i/=¥;i/j * ry^/i/^f/i/j , *7V)\s\ . 
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x^/m^a s^^/m^a ^>^;w^a ^y-oi^^w ^ a * 

[0 0 9 8] 

r«g| £ tlT ^ Tfc J: V\yi* VJl fcWU -C (=NH) N.H 2 S&VH\, r 
[0 0 9 9] 

i/^or;WK i/^nm-;K i/^D7M^ j/^nr^i? 

[0 10 0] 

;k 2/^n^>^;w $/#a^3r$/;K 2/^n/\^^> i/VnarVf-fr. tf£/ 
?n [2. 2. l] t^S/^n [2. 2. 2] t^>>?a [3 

. 2. l] ^-^^;k tr*/?n [3. 2. 2] 7 — ;k t^$/?n [3. 3. l] 
tfi/^n [4. 2. l] 7~;k tr*/*a [4. 3. 1] ^sz/b, t# 

[0101] 

-OK 3 -e/^n^>^>- i 2 ->>^ n^\^-fe>- l — OK 3-s/ 
*n^iz>- l --f ;i/^©^^4 3&v%b2 oo^^nr;i/^-;^a^^#lf 

[0 10 2] 
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$;x>- 1 ->r;w 2, 4-i/t7w\*VP^y- 1 — OK 2, s-^/^n^ 

[0 10 3] 
[0 10 4] 

&e£LT&, 0>J;U£, 2-. 3-. ££&4 -7)l*U ; 2-. 3-. 

2- 3-, * fctt4 - ^"Q =E ; 2 3-. &fcfcfc4-3-K; 

2- , 3-. *fc&4 ; 2, 3-, 2, 4-, *fctt2, 5-£?*?-;t/ 
; 2, 6-, 3, 4-, 2; 3, 2, 3, 4-. 2, 3, 5- 

„ 2, 3, 6-, 2, 4, 5-.. 2, 4, 6-, ££&3, 4, 5-h'J^f;i/ 
; 2-. 3-. *fel±4 ; 2-, 3-, £ 4 - fcT;i/ ; 2 3 
*fett4-h'j7MD^f;i^; 2- 3-, £ fcfc}:4 h * >> ; 2 , 3 
2, 4-, 2, 5-. 2, 6-. 3, 4-, *fett3, 5-S?*h3f*/;2 
, 3, 4-, 2, 3, 5-, 2, 3, 6-, 2, 4, 5-, 2, 4, 6-, 2; £: 
l±3, 4, 5 - * h*ris ; 2 3 £fc&4 -Xh^i/ ; 2 3 
*fctt4 -?Ui$*cl/ ; 2 3-, *fctt4 - hU 7;i/*-n* h3r2/ ; 2-, 

3- , *fc»4-i/7; ; 2-, 3-, ££«4 -^hn ; fc£mcr*ie><Z>g 

[0 10 5] 
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# 



, 1, 2, 3 -^-^-y-^T!/ 1 ;^, i, 3, 4 <7^-9*-;i/ 
, 1, 2, 3-^t^t % /u;k 1, 2, 4-^t^ti/u;k 1, 3, 4-^ 
T2?tv*u;ia i, 2, 3-Mjyyy;w i, 2, 4-hUT % /u;w 
i/u/i/, bfu^vi/, trydfs*— try ^sjp/u, tf^^-;i/, hur^— ;k 
*7 y^/^#»f e>ti«. ^cD2i^tt^^ii3-^ffi©^#^-^/\^n^ 

SCD^UfcUTtt, ^>i/7 5-^ ^;/0!/77-/b, C 

b] fi-fl/, -f> KU ;k -f v>f > FU ;w 1H — f>#VU/K 'OW^ 
#vy/u* ^yi/ir^wvji/. 1, 2-H>^vt^rf ^y^Jf-r 
!/u;k 1, 1 H-'Oi/h*; tv*u;k 

t7fut>->ii/, 7U— ;k ^r'J^-;w #;wiv*u;k a-^vtftu — /i/, 
u>^n;K 7itbn>;-^ -f>KU2>:-;K trnn (l, 2-b] try* 

-;K tf^^/n (1, 5-a) try 5?/!/, -f^#V [1, 2-a] tfU2>VK >f 
[1, 5 -a] fcfUt^K -4 ^ #V C 1 » 2-b) feTy #57-/1/, -f^# 
y [1, 2 -a] tTU^2/-/K 1, 2, 4-hUTVn C4, 3 -a] fcrut? 
;K 1, 2, 4-hUTV*n (4, 3 -a] \Z U #t?-/l^##lf e>*l5„ 

[0 10 6] 
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H u 

0 0 0 

H 

[0 10 7] 
R ie O- 

[0 10 8] 
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•0^% £v^sf&7;i/^— ;k s^stiTVNT=fei:v\<ggtT;b^— ;k AD^f> 

.SiJiV^/l/A^/b, J/7;, M$l$;ftTV>T ; fci:VN7 ^ ; , 

TV>T%J:VW ^ 7, g&3*lTV%T% <fc V^*7^ VJ. 7 V h\ - hD, -hD 

em$tiTv>T=fe «fcv^-em^;i/^w — ;k g^^tlTv^T : fe><^: 

J^fiSTfcifiS, g^2*lTV^*>«fcV>7y -;i/> M^tlX^X ^ ^^^UMS 
, Ma^TV^^JcV^-rO^t;*-^^ gg|£ tlT ^X % J: V^7 fcj;t>* 

[0 10 9] 

_hS2tf> r«r;bdp;i/^j;i//Jf-;i/j (D&$.L^W£.VX\$, f0fit7^^^ 
[0 110] 

~;k n-^n/K^e/^;i/j}<~;K n-y h^>>^;i//K-;i/^(Z)^^t2^vM^ 

7 CD 7 ;i/ 3 3f 1/ iJ A/ ft - ;V S # # If 6> *l § . 
[0 111] 
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[0 112] 
R 1 7 s_ 

[0 113] 

rg^£;ftTv^t>J:VN-gm?-:r:*-^>j fcfc, H#ifttc&> 5£ 

R 18 SO- 

$ *t s m^tfm? *> n s . 

[0 114] 
R l 9 S <°> 2~ 

[0 115] 
R 20 S (O) - 

[0 116] 

R 17 ~R 2 0 t^n§ rg|j|Stl*CV^Tt)J:V>jRft*«**fett'\-5 :i n* 
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[0 117] 

_LfEtf> r^bTfc^Sj ©y;b^r;K TJ\/*r—Jb* _7Jl*r~Jl>m<Dm£hXit. 
[0 118] 

±me> rmt7km&} o^fn7M^ i/^nrM-^, i/^ar^A^ 

&^xfflm\sfr&<D£mu<n&<Dtfmfiofr&° 

[0 119] 

u;k 7tt7f V- ;k (9 -^i^i'— ;k i -:7;i/;r i^— ;u 

^) ^£>^H3&6&v%l 2 0 ©y y -;i/g^##tf£*i£o 

[0 12 0] 

fn^, if n n/i/, t^^/UM 4i/**wvfl'* ^yyy;K -rv^y 
i/y;K -f3*vy/w tr^^u;K 1, 2, 3-t^i?7yj^, 1, 3, 
4 -a-iSMfSJyvry/w ^ 1, 2, a-v-rvrirvfr* 1, 2, 4 
-f7^7v^y^, 1, 3, 4-^7^7^/^, 1, 2, 3-huyyy;K 
1 , 2 , 4 - h u y y u ;k h 9 i/y ;w t? y s;m tf y #^-;k tr y ^ ^ 

$.it&3m&<D^Mffi&^Tumm<Dg t <bM£.vx\z. mtlix, <yvy^~ 



4 8 
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>^yt**^/u^ /<>y^yi/y;w 1, 2-*>i/>f v^r^u;w 1 
H _^>yburyu;K *;u;k >fy*;u^ ap^yyn;v 
, ^;^tijn;K 7^^^-;k -j-^ys*— m :?y=jw ^ys^/K 
^;wtyjM «-:&/i/#y— /i/, 0 y-;v> T-*^*y-^ 

^-;k *7>M/=./I/, 7xth'J^ 7xthn'J-;K >r>FU^- 

/i/, trnn ti, 2-b) try*$7— tr^y/n [1, 5 -a] t?ys?/i/> >f 

S*VU. 2- a). tfU -f Cl, 5-a) tTU << 3 *V C 

1, 2-bD try*i>-/w >f^v^ Ci, 2-a] tf u ^-;k 1, 2, 4 

-hUT^n C4, 3 -a] fc°y^;K 1, 2, 4-bUT^n C4, 3 -a] 
tSAfnm «*.«, 7'J;k tb) 7'J;K 2H-fc?:7>-3->f 

>fV#nV-;K 2H-70 C3, 2-b) $/?n^># Cb] tr^ 

[0 12 1] 

[0 12 2] 

r*«|S*iTV%Tt»J:v^ll»»K^**iSj bv bttt, TIB 

-^^-^^ 3-tiFn^2/-2-7x- < n/^ , ntr;K 3- (2, 4-^ 
t: Fn^i/^3in;i/*;i/^~;v) 2 h*$/- 3 

1> ^, > _ 2 -7x-;v^nbf;w 2- (2 -^-/i^^S") -a-**- 

3 _ (2, 4-i?tKn^>7x-^) 7°0^;K 3- (2, 4- 



4 9 
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[0 12 3] 

n-^ntr;K i-^ntf;i/, n->^;K 
;k n-^>^;w 3-^^;^^^ 2, 2 -e;^^;i/^n^;i/> n-/\*s/ 

;w 3 -^^;w^;v, 4-^^;^^>^;W n-/\^;K n-^^K n 

n*^;w 2-^n^> 2-^-;k 3-^^;k 2-x^;i/-i-^ 
3-^^;i/-2-^-;w i-^>-t--;k 2-^>^-;k 4-^ 
2-^n^-;v (^n/N°;i/^;v) , 2-^-,MI##tf 

[0 12 4] 

r|B# (*) J lZJfi&mm<0&&*7X^, 5£#il«#T'&SR#, S#£fc& 
[0 12 5] 

[0 12 6] 

[0 1 2 7] 

Hli7jc^ OH&fc Kn3f*/> MeWf^, EtiixfjK i - P r tt-f V 
^ntf;K TBSit tert-^f^WJ^ SEMlt 2- ( MJ 
^f;i/i/'J^) ih^i/^;i/^t. B z 1 li> ^>S?;K Melt 
Ph}i7i-;w MOMli, ^h^r5/^^;K TMSttb'J^f^^ViK pr 
enyllt ^l/-jVS (t^fc^, 3 2 - ^-/l/*) , pren 

yloxyl^l/^m roC 6 H 11 -cj tt, 5/* n^s* 
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, roc 6 H 11 -nj illc!)A^^;i/t^^ Tsit P -h;i/x>^;i/ 

jJn— ^ TBDPSd tert-^W7i-^'J^ B u t tt, ter 
t-^;K i Prli. ^fy^nif;!/, picolyloxyii, t?3U;i/:fr3f 

s/Sr^i-, r ( ) 2 j -tit^s^h^t. (fi^) r;i/^;i/ 

[0 12 8] 

5* (I a) JC&Stl&fli^^bTtt, JMfrttJCfck «T©'ffe'&W##W r &*l 
& : 

[0 12 9] 
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hc. £y 


z\ 


A- 354 


1 OH i^N-N 
H J 
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i OH f^ti** 
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CI 
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A- 358 




A- 359 






A- 360 




LP 


A- 361 
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A- 3S2 




A- 363 


CTCCO 


A- 364 



So 

[0 13 0] 
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XHR XR 
[0 13 1] 
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*tfan«*a£4:<8SL m®&m£<z>&* mmmt(D^ mmmn<D^s 

;vy^>, s^^n^s/^y s n, n* -^'O^x^i/^r ^ yte 
^u^ym. p^ym. ^a^e vy^m. ^yrjvm. r^a;v\^y 

m. %m> tffrnym. **yxj]yfcyM. p-h;i/x>x;v5}x>t, s^yMy 
x)ifcymte££<z>i&ft^f i&S-Ify^ ;m£.e>M.£.LT\z. y;v¥x 
y. Vi?y. *;v-?~yteh££<Di&t>mtf 6*u MffiT^ 

[0 13 2] 
[0 13 3] 

M^^bT«, (raaws&^to , flfr^ns otmm> mm.m 

AD (P) HEMMthX, ^(DNAD (P) H |fi*f|MB & SBft 1/ T ffi 

t$>S 0 #Jg^0>>|fi/&%«> NAD (P) HCH»*S««ft»W«*lW*i 
[0 13 4] 
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&i£B («*.«, mmm&m.) . mmmmm m&m. mmm) . mm 

[0 13 5] 
[0 13 6] 

*&m<Dfc&m&. mm^micm^^tcmi^nm^h. mm. x^-tum. 
mnm. mm. mm. mn^vrnfemm. tr^yuv^m. &mm. umm. 
mmm, ^^^-m^m^mm^^rmo^t^t^mumKWt^ir^zii^-v 
mmmmKmmzft,&mfot.i,T\z. m&mmK&vz>mj&m. mw.m. 
m&n, mmm. mmmmm. ®.&timm. m.mm. &mm. mmnmi. 
km. mftMMK&ttzmm, mmm^m. mmm. mmmu mmm. mm 
itnm&mf e>*i-5 0 ztc >&mizmv. wmm. ffimitn. m&m. tmaa* 
<Dumw<UQm$:m^z>z.£tfx*gz> 0 x. *mm<Dmmmiaz*m&w&tt-<DN 
ad (p) Hmmzm?z®nitm&-tz>z.t. : biiSMx*&£o itmnom^m® 

o 

[0 13 7] 
[0 13 8] 
[0 13 9] 

nmkm^&vs&m&m^xiz. tk, x#7-;k ^a/v-;K 
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d-v>— Jia-fe^n-^ ? : *rz.hvy. ^/ns^n-*, 
y>^#y?A, s^tf^x^y ^##tf£>;riSo 

[0 14 0] 

mmmmiz&tfzmmffltLTte, mm, fy-Jy, ^jv^^^^ji^jv 

So 

[0141] 

y>. AA^Bi^^tfSlftW^W&tis,, 
[0 14 2] 

mmmMK&v&wmm3m£hT\*. mm. m±m.Ty s z- i ?i*mzm-& 

[0 14 3] 
[0144] 
[0 14 5] 

rxrt?*?ym^&m?*>m,$>o 

[0 14 6] 



10 8 



ffi!I# 2003-303897C 





#2 002-121519 



[0 14 7] 

tt, -tfaic^j#bfe^u%^ic. Mill i*»r;i/n-M TOt;i/=i-;kz) 

[0 14 8] 

y^yn-;^ x^n=f-;K =r^^J;tf h ^^n n wr &*i& 0 

[0 14 9] 

'JX7^;^^>, ni/^fn-^, h yx# y y. h U 

[0 15 0] 

K few* »*fttfff<Z>#a8 ^ITIt X 5 s - T U ;i/ h U x * y - ;v T 

9#y/wssiH-h u ^?y ;vr^ y ^nw>i, ye/^y, 
iSttSff, iifl tfy ^-jvTjvn-fr, jk y tf— ;i/tfn y Ky, a^jK^s/* 

[0151] 
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[0 15 2] 
[0153] 

t 

[0154] 

[0 15 5] 
[0 15 6] 

[0 15 7] 
[0 15 8] 

0 1mg~10gffe»J, |f*U<H 0. lmg-lg, lmg~100mg 
> 0. lmg~l 0mg&£-e&y#£ o ^iPt^CDi^, 0. 0 1 mg~ 1 
gT?fey, b < tt, 0. 01mg~100mg, 0. lmg~100mg % 
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1 m g~ 1 0 0 mg, 0. lmg~l Omg^iftfeU#S, 



[0 15 9] 

[0 16 0] 

[0 16 1] 
lit 2 9 ] 




[0 16 2] 



ill 
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(I) 

[0 16 3] 
HfcS 0] 



X 




[0 16 4] 

[0 16 5] 
[ft 3 1] 




u z u k i£jS&Cl£DTfc3&;U;£J:V^ 
[0 16 6] 

fc-£%##A- 2 5 3©«fc-3^T;i/=¥-;i/S§:#A-r<S^{Ctt 
, P d^#:^J:t3«T-fe^l/>ft^$:^V%T, ^WSonogashira 

[0 16 7] 

^mm±ic/\u>f>*mm'tz-%&i%$.fc. m&-v%>& 0 whiz. Mmtfc 
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[0 16 8] 
[ft 3 2] 




[0 16 9] 
[ft: 3 3 ] 




*ffiftm<D& (I) ©ft^CDtf^Vn [1, 5 -a] t?V $pym , Wfe$:& 
J&t* £tfcHT&.5 0 $I;U3U Novinson, T. ;Robins, 
R. K. ;Matthews, T. R. , J. Med. C h e m. 1 9 7 7, 2 
0 (2) , 2 9 8-2 9 9, £ <fc Z$A n n . Chim. (Rome), 1970 
, 6 0, 2 2 5, Ann. Chim. (Rome), 1 9 7 0, 6 0, 2 2 7 $: 
0M<DZto UTafcJfcK (IV) 
[0 17 0] 
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fettle <fce>JC tf^y-;i/^^nih^s/^5 L U'>vn*- htcDMi^. 2£ 
fc, £C£>ir h^tfrnn^fttcj: y, tf^yn [1 , 5-a] fcrys$»at# 

[0 17 1] 

[0 17 2] 
[HJS#J] 
(£Jfe« 1 ) 

7-^nntr^yn Ci, 5-a] if y ^ 5 -AM>|ifjnxf 

[0 17 3] 
[ft 3 5] 



CI 




Novinson, T. ;Robins, R. K. ;Matthews, T. 
R. , J.Med. Chem. 1977, 20 (2), 298-299 &C$£vn-& 

[0174] 

i 
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\£^\/n [1, 5 -a] fc? V 5 5 - J}JVtfyM^)V 31X^11 <D' 

[0 17 5] 
[ft3 6] 

CI , 




Et0 2 C— NaOAc EtQ 2 C A N 




[1, 5 -a] 5 -^lz/Kv^n^l/XX-r- 

^QS. 0 g) , g^m-^h U tfA (6. 5 4 g), 1 0%A^^t7A^m (6 
6 5mg) ©f|^x^;i/-x#y-;i, (1-1, 5 OmL) fB#ti£&*&#H£C 
T^bfco S^«FT«, iElS*&5ai, Mllfe. a»&»»x^^K:* 

6MSi^;-^»J^IU $8t&#mii (9. 9g, 7 8%) £#fc 0 
mp: 114-11 5n o 
[0 17 6] 

3-7u^V5)/U CI, 5 -a] tfy ^ 5-55;^jJf>^X^^X>^T- 

;i/^<fct)«3-3-Ktr^yn [ l , 5-a] \*v s -jjjutfym^m 

[0 17 7] 
[ft 3 7 ] 




Et0 2 C%| 

X=Brorl 

tf^yn [l, 5-a] tr v ^ s;>- 5 -#;i/jff>^x^;bx*^;i/ (6. o 
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o g) o^nn^M (6 omD mmiz, MM (1. 6 UL) <D? 

(3mL) 8*&»TUfe. RfM 1 5 * (1 0 OmL) 

drU M&frftMi (8. 0 3 g, 9 5%) ft#fc„ Mp : 1 1 3-1 1 4T3. 
[0 17 8] 

\f^VU [1, 5-a] try ^^>-5-^j;I/jK>^^;Voix^;1/ (i. 5 

3 g ) , s^fb^a (23mg) cz> # n n a ( i 5 m l) $$mz, 4 0 

nr, -mitavm (0. 70mD £»Tbfc. &vz>Bii&mMmzmu3 0 

g^ix^-A^>J:y^iU tftttl (2. 13«, 9 8%) ft 
#fc„ mp : 1 4 5 - 1 4 6°C 0 
[0 17 9] 
(JHM4) 

s-^n^etf^yn [1, 5-a] tr y 3 5 -ijjvmymis^m -a 
- Ktf^ Vn [1, 5-a] tf y * 5 -jj)itfz/M<D&m 

[0 18 0] 



3-^n^Etr^yn ci, 5-a] try 3 5 -*M>Hf^f 

;b (3. OOg) <D%%J—)\/ (2 0 OmL) »«JC 2^*11^1- 'J 
»tt (llmL) ftfln*., 4D5®W^ffiT3 0^Fliim *#T, 2& 
feM.m (2 2mL) tcttfifllLfeo :* # ^ -^ft«JEES* &*lfe«f ffi%& 

*BtU JgjRffe, SfrfiHfl; (2. 6 0g, 9 7 %) ft#£„ Mp : ^ 2 0 



[ft 3 8 ] 




X = Brorl 
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O'C (#31) o 

[0181] 

3-3- Ftf^Vn [i, 5 -a] try * py- 5 -jvitfym^ft^xr 

;i/ (2. 10g) j:^i!:tt^S# (1. 8 2g, 9 5%) m mp 
: $J 2 1 5 °C Ofo 2 0 0 SCT#^) „ 
[0 18 2] 
(HfiSM 5 ) 

3- (3 -^nn7i-ji/) tr^^/n [1, 5- a] try ^ py- 5 

[0 18 3] 

Mb 3 9] 



3 -^n^tr^i/n [1, 5 -a] try ^ 5 -^^-K^ii^xxr 
* (18. oog), 3 -tuuvai—MS. t>Wt (1 2. 50g) , y^*y 

fA(31. 12s), i?t^r t> 2 0 0ml CDMII:I«TT-i#lT 
rh^** (h y 7oc-;i/7jNX^-f >) (0) (1. 5 0g), 

s^mmmM^ur^o Rj&m&&uK#w& * i 5 0 m 1 tcaira*, h 

h;i/X>= 8 : 2) T**ISSbT, 3- (3-?nD7i-^) tT^l/ 

n [l, 5-a] ^y ^ - 5-^^jK>ixf ;i/x^r;i/ (i 8. 0 5g, 

8 9 %) $:^^^^#fe 0 mp: 126-129 °C„ 
[0 18 4] 

(mnm 6 ) 

3- (3 -^na7i-;i/) tr^v^n [1, 5-a] tr y ^ 5 -3j;i>t& 





Et0 2 C"^N'l Pd(PPh3) 4 
X K3PO4 

X = Brorl 



Et0 2 C 



CI 
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[0 18 5] 



[ft 4 0] 



Et0 2 C N 




NaOH aq 



H0 2 CT 




3- (3 -^nn7i-;b) hf^i/n [l, 5 -a] if u ^ 5 -#;i/3tf 

(18. OOg) , ^^;-M20ml, fh7tKn7 
7>120ml CDill^C. 2 «Jg*ifeft"^ h V 6 0ml &fln*., g 

ifeU 3- (3-^nn7ii;i/) tr^yn [ l , 5-a] try ^ - 5 

(14. 02g, 8 6%) £JM90HKftT!#fc. 
[0 18 6] 

N-2-J/^nA^r^7x-^ 3- (3 -^Dn7iUV) l£9l/a [1 

, 5 - a] try ^ py- 5 -7^ K<d-£j* 

[0 18 7] 

[ft 4 1] 



3- (3 -^D07il Mf5Vn [1, 5-a] fcf U ^ - 5 - ^;i/7jf > 

aft (o. osg), 2-j/^nA^^;i/7- y > (o. o 6 g) , n, n-*;* 

^;1/5Jn;I/AT^ KZml»^*K, l-tKn^M>l/h'J7^ (0. 05 



H0 2 (r^N 
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g) > Itl-xf;i/-3- (3 -V*^)iT$ J -fu tf;i/) R ( 

0. 07g), SST?2H^I#Ufe, M»C*2 0ml 

('\^r-9->-TO^^;i/= 1 : 1) T*«iSbfe^ iixf^B^lt, N- 

2-sy^n/\^ri/;i/7xn;i/ 3 - (3-^DD7x-;i/) ^i/d [l, 5- 

a] bfU^^>-5-T^ K (0. 08g, 6 4%) &Jt#L#f^T*#fe 0 m p 
: 160. 2-161. 4°C„ 
[0 18 8] 

umm s > 

7-t^y-2-7i-;i/-4 , 7-*?t Fntf^^n [l, 5 - a] try * 

[0 18 9] 



Et0 2 CT ^ 
H 

Ann. Chim. (Rome), 1 9 7 0, 6 0, 2 2 5, Ann. Chi 
m. (Rome), 1970, 60, 227 &##lC^bfe„ mp : 2 5 6 - 
2 5 7°C 0 

[0 19 0] 

(mnw 9 ) 

2 7-^nntf7yn [ l , 5 -a] bf y * 5 -jtjjvtfy 

[0 19 1] 



[ft 4 2] 
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EtO z i 




POQ 3 , DMAP 
pyridine 



Et0 2 CT N 




7-^v-2-7x-;i/-4, 7-*?n Kn^yn [1, 5 -a] i^y* 
5 -*^!)f>iifMxf^J: *J 7 -^nntf^Vn [l, 5 -a] if 

3 5 - 1 3 7°C 0 

[0 19 2] 

2 tf^yn [1, 5 -a] tf U ^ *?y- 5 -#;t/jtf>^:n^;t,;c 

[0 19 3] 
K1S4 4] 



Et0 2 C 




-N 



iSSa ^ N 




2-7x^- 7-^nntf^i/n [l , 5-a] try $i?y- 5-jtj;vtfy 
ixfMxf^j; y, S8fj*bfctr9!/n [l, 5- a ] try ^>-5-#;i/ 

sK>m^;VXX^^©-^^lC^V>^bfe. mp : 1 8 0-1 8 1'C 
[0 19 4] 

< J&fttt 1 1 ) 

2-7i-;i/-if7yn [l, 5-a] try ^ 5 -^j;i/j^>^cd^ 

[0 19 5] 
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2 tf^yn [1, 5 -a] IfU ^ 5 

X-5^<k*K Btf^L/fc3- n7i-JI/) tf^Vn [l, 5 -a] fcfU 

^ p y - 5 - # ;i/3K>^©^^ic^ b feo 

[0 19 6] 
(Hd£#Jl2) 

n- (2 -^;i/3fty ;7x- /io 2 -^x— ;i/tr^ yn [l, 5- a 

] try ^ 5 — K<z)^ 

[0 19 7] 
[ft4 6] 




2 -7x-;v-^7!/n [1 , 5 -a] fcfU^^>-5-^;i/>Jf>^ (1 2 0 
mg) , hijxf;i/75> (0. 0 9 1ml) CD^N^H Fn77> (10ml 
) mmz. -4 0tt^ao^if;i/ (0. 0 5 3ml) fc^fe. MK. 2 
-^bTftU 7^>^;i,y * > (1 1 5mg) (Drb^tFuy^y (2ml) ^ 

-5My:/nfcr/b:i:~ f^*»JSIiiftU n — (2-^;i/*yy 71^) ;* 
2 - i 7x-;^7 , ;n [ 1 , 5 - a] try * 5 -y^ F ( 1 4 2 m 

12 1 2003-3038970 
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g, 6 9%) mp : 1.9 0-1 9 2'C„ 

[0 19 8] 

mmm 1 3 ) 

J -4 - (3 n n7n—}l) \±=y-J~)\j 
[0 19 9] 
[ft 4 7] 




J. Heterocyclic. Chem. , 1995, 32, 291. &Cf£ 
[0 2 0 0] 

(mmm 1 4 ) 

7 -^-dpy- 3 - (3 -^0 0 7x^1/) -4, 7 -s?t: Kntf^/n [l, 
5 -a] try ^ 6 -A^^>|ifM^f^©^i 
[0201] 

[ft 4 8] 




2 -7^ y - 4 - (3-^nn7i~;i/) t^V-;i, (5. 7 3 g) <z>gftg ( 

5 7ml) }C*;x^;i/Xh3f*/;*^t/>vn*-h (6. 5 8ml) &fl&*., 5 

^raiD^s^b^. m&t*EEtf£L&4k.mfex^/i, oomi) san*., 1 
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^nn7x-;i/) -4, 7 -v\l Kn tf^i/n [1, 5- a] t?u^>-6- 

^jtf^X^I/X*^!/ (7. 15g, 7 6%) 
[0 2 0 2] 
(HJfcM 1 5 ) 

3- (3-^nn7i-;i/) -7-^nnfcf^i/a [i,.5-a] w$*?y 

[0 2 0 3] 
Ctt4 9] 




7 - (3-^nn7i-;b) -4, 7-^tKntf^yn [l, 

5 -a] tf U ^ 6 -*;!//}?>^x^;i/x^^;i/i: y, 7-#nntf^./a 
[1, 5 -a] If 'J ^ - 5 - ^;vd?>ixf ^/x^f;i/®M^?:##K:^ 
J$bfc 0 mp: 140-141 °C„ 
[0 2 0 4] 
(Hlfl 6) 

3- (3 -*na 7i_^) fcT5i/n [l, 5 -a] tf u ^ vy- 6 

[0 2 0 5] 
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3- (3-^on7i-ji/) - 7-^nntf7!/n [l , 5 -a] ws&y 

- 6 -iJJV^ym^JVni^JV^ Vm&Lf^^Vn [1, 5 -a] ¥V$*J 

y- 5-^;l/7jf>^x^;^xx5 i ;^©^•^^c^v^^Lfe 0 m P : 134. 5 

-13 5. 5t 0 

[0 2 0 6] 

(JtdfcM 1 7 ) 

3- (3 -^nn7i-ji/) tf^yn [1, 5 -a] tf u ^ 6 -jtjjitf 

[0 2 0 7] 
[ft 5 1 ] 




3- (3-^nD7i-jl/) t^l/n [1, 5-a] fcT V ^ - 6 - 

v^x^^x^^^J: y|&MU^3 - (3 -7nn7i-;i/) fcf^n [1, 5 

-a] fcfU^^>-5-^;i//K>^O-^^JC^V^^bfe 0 mp : 2 7 2-2 
7 5°C „ 

[0 2 0 8] 

cmmm 1 8 > 
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N- {2- (4 - t -^h^r>>^j;i/)K~;i/tf^^^V) 7x~M 3 

- (3-^nn7i^) tf^yn [i , 5 -a] tr y ^ 6 -y* kcd-^ 

[0 2 0 9] 
[ft5 2] 



Boc 




3- (3-^nn7i-;p) tr^^/n [i, 5-a] tr u s s;>- 6 -#;i/7j< 
ISfMLfeN-2-$/^n/\dri/;i/^x~;i/ 3- (3 -^nn7i- 
tf^yn [1, 5-a] if y ^ 5 -y^ F<D&mmic$£\,^mhfc 0 

mp:201-202t3 (#8?) . 
[0 2 10] 

immm 1 9 ) 

n- (2-^5i?;7i-;b) 3- (3 n D7i-M tr^y 

a Ci, 5-a] try * 6 -y* 
[0211] 
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N- {2- (4 - t -ZfVZct/iJJVtf—n/V^V J) 7i^JH 3 

- (3-^nn7i-;i/) tr^^/n [i, 5 -a] tfu^>-6-y* k (3 

OOmg) , h Wfr-frumW. (0. 4 2ml) CD^nn^;i/A (6ml) 

§r6^^M«bfe 0 fcfcmzftmv. 2N7nmiti~bvv&7mm (3 

ml) fc^fcfL ^nnj}N;i/A-ef*mbfe 0 W$SM&i»v^*^i?AT*|yi 

htc^ r b 7 t F n 7 7 > - i;>f V fcf;i/x-f ;i/ J: U SiSM b, N — ( 
2-¥K^v J 7zi-)\s) z^ji 3- (3 -^nn7x^;i/) tf^yn [l, 

5 - a] fcf U ^ -T^ F (2 2 Omg, 9 0%) mp : 18 5. 

- 1 8 8°C 0 

[0 2 12] 

[0 2 1 3] 
(77t>fM) 
(MlfcM) 

MT<n*miz&y*ftmc?>ttm®tti!?mK'D^T, nad (p) Htf**/*'- 

[0 2 14] 
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(N A D H /N A D P 3r 2/ #- if IfiWiSffiattfc) 

««BT?»m 10fI®^mXA^77- (PH7. 4 ; 2 0 mM 
MOPS, 2 5 0mM Scrose) cfi^^^^^-f XU 1, 0 0 Og (1 
5£\ 4'C) , 1 0, 8 0 0 g (1 5£\ 4X3) £cfct>*2 9, 0 0 0 g (15* 
, 4*C) ©#M»'B»J:»&, 1 0 0, 0 0 0 gTf6 0*WJ!M>#lfcLfcp ell 
et£2 0mM MOPS^77- (pH7. 4) tCfSMIU ^^Si: U 
, -8 OtJItahy^lfe. 
[0 2 15] 

( N A D H / N A D P H rfr 3f 2/ "tfRWEHt <Z>iH!l5t) 

NADH/NADPHt*i/df-e«ffifcJ:m«l©Efflltttt, Grie 
n d 1 i n g^<Z>;£& (Griendling K, Ollerenshaw 
JD, Minieri CA, Alexander RW (1994) An g i 
otensin II stimulates NADH and NADPH 

oxidase activity in cultured vascul 
ar smooth muscle cells. Circ, Res. 74 ; 1 
141-114 8) £Bfc&U NADH/NADPH^J/^-fSMC^f 
50 2 "Uueigeni nlC J:Sfb^^&^*-tS^^T*^Lffibfe„ 

5/tM lucigeninfcitFlOO/tM NADHS^tf 2 OmM 

MOPS/ty77- (pH7. 4) lCNADH/NADPH^J/if-fii 

Fiz&mvtt&mnik&mz&mhx 3 7-ct*^ 

[0 2 16] 

(M) 

#3&E<D«TCfll:a* , rSfl;#tott, -T^T I C 5 0H£ It 1 ,uMJ^TtfHS£ 
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A50, A 5 5, A78, A79, A97, A99, A114, A117, Al 
19, A123, A134, A139, A 1 6 4 , A198, A212, A21 
5, A2 2 2, A22 7, A231, A2 34, A24 3, A2 4 7, A252 
, A 2 5 3, A 2 5 5, A2 5 9, A 2 6 2, A 2 6 8, A 2 7 7, A2 9 3, 
A2 9 9, A 3 0 2 , A3 0 3, A3 0 9, A311, A31 6, A3 18, A 
326, A3 3 5, 
[0217] 
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[**«] mum 
mm] 

mm] *mmm&. nad cp> H&isw^^r^&g^ht-^o 

NAD (P) H**S/#-t?i&|H#i-s;ifcfcJ:yiSttBfc* (ROS, 

ik*#, dtifett&«u mmmmm. bm*& 




(la) 



R l a~ R 2 a feJ: ^ R 3~ R 5«> #Witt»'*n?Jt*Sft<5) 
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^ #2002-121519 £ 



m 0 A A S ft & 



IM#-i§- (0 0.0 0 0 1 9 2 6) 

1 • ^35^>g 0 1 9 9 0^ 8^230 

•ft * &i«§gii*«^*± 
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